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ABSTRACT 



The need for a semi-precision dilatometer to determine the co- 
efficient of cubical thermal expansion directly from production-lot 
samples of solid explosives and propellants has become evident in view of 
critical dimensions and greater operating-temperature ranges of these 
materials. The dilatometer is fabricated from glassware and operates 
on the principle of displacing a volume of mercury in a capillary tube. 
Operating procedures for the dilatometer are set forth in detail and are 
applicable to all solids, including high explosives and propellants. 

The writer wishes to express his appreciation for the assistance 
and initial direction given him by Dr. C. D. Lind and personnel of the 
Explosives Division, U. S. Naval Ordnance Test Station, China Lake, 
California. 
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1. Introduction 



The basic physical properties of explosives are often overlooked in 

favor of those relative properties which define their characteristics 

such as sensitivity and brisance. Among these neglected properties is 

the coefficient of thermal expansion. This earlier neglect is easy to 

justify in view of the somewhat limited temperature range under which an 

explosive was exposed, and the lack of any critical dimensional toler- 
♦ 

ances. This neglect also is apparent in the early approach to solid 
propellantsj grains were small, loading was not critical and temperature 
exposures were limited. 

With the entrance of the guided missile, the entire picture of the 
solid explosive and propellant has changed. The propellant has increased 
in size and its burning characteristics are largely controlled through 
critical grain configurations. The explosive warhead must withstand 
temperatures almost to its point of detonation. It becomes apparent 
that thermal expansion is now a property of some interest} in certain 
cases it is perhaps a critical factor in ultimate performance. Propel- 
lants and explosives have physical properties closely related to plastics; 
even a plastic such as methyl methacrylate, with a reasonably low co- 
efficient of expansion will show approximately a two percent increase 
in volume under a 100°C change in temperature. If this effect were in- 
creased several times and applied to the propellant grain in the last 
stage of a space missile, the result mi$it change the grain configuation 
completely--and its performance. A similar situation in the case of the 
solid explosive might produce very unpredictable results. The need for 
more information on thermal expansion should be apparent. 
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